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Switching power supply circuit for industrial electronic device, has 
controller to stop operation of oscillator, when detected load level is below 
threshold value 

SHARP KK 1999.02.24 1999JP-047052 

U21 U24 W04 (2000.09.08) H02M 3/28 
Novelty: A detector (20) detects the load level from the current flowing through a 
smoothing capacitor (C2). The control circuit (11) halts operation of the oscillator (13) 
for specific period when the detected load level is below threshold value. 
Detailed Description: An INDEPENDENT CLAIM is also included for the 
switching device for power supply. 

Use: For supplying DC voltage to industrial electronic devices e.g. PC and domestic 
)electronic device e.g. VTR. 

Advantage: Switching loss of transistor is reduced greatly during light load, as 
operation of oscillator is stopped and thus, power consumption is reduced. 
Description of Drawing(s): The figure shows the block diagram of switching 
power supply circuit. 
Control circuit 11 
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StfltA.7 ©SE« L- # 1MB J: 9 J: ^ KiSSE 3 

itrnm^m 1 ^6(*^shhis§ i 3 zmmmtziiz&i 

fflHt#3S*W*3ti v ^«0S8 1 3 (iWi«12 ( b ) IC 
[004 8] — ^> mH* s Blf^fil<t 0 fc^S CLASSIC 

OFFttI, •y^^-y-Y^- FZD l'*S0NttMt£tt 
->T, SK*7©SBE>0i (7xt-?-ft- FZD 1© 

•>x±-see) - (y^*- FD4©mH) &ct#-r 
tc^§n-c*5«3. c©^-c^$giSi^i*it^raiiIS8 

ssk^iuansis 1 1 frhimmmsz 1 3©^gw:tt:± 
mi *^c^ zmmwrnti $ n . #6«niss 1 3 imn 

^©ffltc0 2 (a) lcm-f£>>lc$tM(Dfa±Mffl&m-} 

[0049] c tiicjz *) . mnm&fitKx j ??>7m 
comtk&mfflz tn> fcS). ysMiuug 1 ^» 

©?«Sm^J«^tc^3l,^©i)5:.S 0 SEo-C, C©<fc 

^^^tStcint*. ^©3>^--^ni8s?:S:wrte^ 
rfi^^iciED-cswwccffiffl-r^^i*©^^^ 
\t<mte < . m-© n - * H»-c3esm 

S?lf.[3?8©(S?«afi^{k^«nx F^o>-J^^|5|SS«^ 

[0 05 0]^tC. _hj^U/c3 >r«- ^ (X^f9=->^ 
®Sffly/<-fX) 1 5©^-?^-^0Sglc-o^-CJWTtC 

-r. Era© y f d 2 . y;ur » ygtnR 1 . is.n 

SITD1. FZD2, ISSSJliS^ 

it«Bra|5|S8 1 1 . |%»1ISS 1 3 . PWM£bf$21 12. I 
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vmmn* » 1 o ? * » 1 1 ccjstgs n 

l 7 fcj:^* v * > ^T-Q l ttfflffift if r— (ttctt 

[0 05 1 ] a'7-MOSFET (^JSKftlS^f*) 
Xh7>X5©l*«85 aCC}g^?tl^ Fu-f >tty 

l 5(DgiS^-f >CC^3tl, «-fK3..ttB.l 10 

icb w a ^ c 3 ccs^ s nr mm lass 6 ^©a 
* > ywwflfv* ^»t^^;f> ^««iae i 

Cite J: 9, ^HH«*#»w:^3<-rsc 
i^r^^ 0 20 
[0 05 3] CHJ6<D^S§23 *$MB<D;5W * *>^* 

htf, «T©»Dr**. ate. mmm&<omm i -ca 

[0 054] H4lCijVS\i:5K:* #^<Dm&<DA<< v 

* > 2i» ? $m<onm i -/ » ^ 

tc, MfitmWim&frh&y a - F^^*5WS7* 30 
Fh7>^^Q5 «s^K««»^±fflmi@ffi 1 1 CC« 

K3ti4i<bfctC v y**-y-ftf-'FZD2*Stt 
0, ^K3<DJ^WC«ri>7 s >1fC3<D^S^3 3h 

*.J:5CCLr««t«7 0«EE*PWMJ:t«»l 2tC<D<& 

A^T^J:^tCU/c4>(7)r$>^ 0 

[0055] 1 1 ccfcc^r, m^miE^m 

3K*ffi!*R3 • R4teJ:CJ c W> h U*";* U~£SR 1 
-F^fT*. Jg£xR3 • R4B, ti&}U>8 ■ 9 40 

<z>#y- F£tUA7^>8£omu:8gR3tirir»&. 

[0 05 6] W*«EE3&*±#-r*i. JS!nR3 • R4tC 

FD30*V - F*EE*(ST3'&SJ:0CC 
W# CtiCCJ:OI6*y-f KD3(DM 

3&K#tfAi,Ty* h F^>^x*Q2<z>-f >tf~$f> 
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*ffi*H6T*S4, 8ffiR3 • R4tcJ:S#EE»*>h3<. 
"ttD. ^t>h^aU-^SRnm^t-KD 
3<D^y- Fm)E%±33ti-&J:^ccHi**il^'rs. 

cncc<fco^^^*-FD3o^?fta^^^r7 

* h h^>^X^Q2(D^>b*-y>X^tfAL, ^St 
■51 0©lE^1-^ o 

[005 7] a^SSEtfcttJSIH*, SftR 5 • R 6 • R 7 

cc#a? tiT*$ o v *©-sttjt«s 1 6 <d*r«ea* 

NKFCCtfijKStiTC^. StnR5 -R6«, mt)U> 

i$ntl^ 0 JffiKR.8, »*y-f*-FD5, fc<tUf 
F7>^^Q4BIU*7^>8 ■ 9fflltm&tt£ffi2tl 
T&O, h 7 S Q4 O^-^tttUSS l 6 Offl*- 

t h F7>^X^Q5(b7* h^77^MirW 0 

[0 05 8] HtfflKi. r^t>%nwot»^»j&bit 

U^<fc 0 fc*SC>^l$K:tt % miiR 7 <D : , 
iSSSWJO— *<D»£E**JBlnR 5 • R 6lc <fcS#ffiJ; 9 
4>A£ < & D , mm 16«High l"<)\><DmBE$:m 
AL-th7>^^Q440NttiU:t5o CfttCcfc 
^y-f FD5<D^7V- F*K*siSTLra* 
FD 5^360, 7* hh7>^^Q5.^0. 
NftSd:^ot7^ h h7>^M5^6»M; 

[0 05 9] ffl*li8#±E2»;«WlEU^J: 
Q64N3l>edffi&ecl2. i&tnR 7 (OMmiiLm(0— «CD 
«E^«!SR5 * R6tcJ:^iE^D^iN$<^0, tb 
$5^1 6^L o wU^^KD^E^rta^Lr F7>^^ 
Q4SrOFF«JKCC*rs. CtiCcJ: 0 v ^ F 
D 5 CD* y - F«E«t±ff It ^ *t 4 * - F D 5 
Tti^r, 7* h h7>^X^Q5^0FFratAj:ot 

7*Fh7 ^ q 5 fr%mmmwmt*±im®m 1 

1 ^©A*«EE3WH i g h U^UtCJi*. 

[0060] «±©«j«ox^ v *y ?nm®&2 i tc 

^x^q 5 » 6%fija«akf*±nnBK 1 i ^<Dxt>m 
[oo6i] ccoj;*>tc, ?tmm<DBm<Dz>( v 
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coo62] tft. mmcojtm i tmmc ^mm<Dm 

mici<sVZ>3>^-ii 15*1 r><D'*vir~-¥lcm±-? 
[006 3] CIHS©Jf5j!g3) *^W<DX-Y >*lsVm 
.ttWTtifcr. «T<DiI9-C*S. &*J, ii«ie*Sfe©ffiJ&s 

[0064] 05 Ul^-f J: ^tc, ;*3at«W&»©;W 

.*>y*«BB 3 1 ii. *j*<Djfjgg i -c^/c* * 

>^iS@?§l<D3>>'<-^ 1 5F*JIC. 

tstttcjJtwr^iuss i i -cDA^aEtc^ ^ - p/<» *-rs 

y*:J--:5M*-KZD2*«lltSl,. *ST-K3©$fgi5lC 
«3>7 s >tfC3cD^*igi^5n-5<fc ; 5u:o-r. 

i xmmmmm®mznffiim&to^®(D-si* : 

[006 5] 1 #ffiiJ®JiE&ffiP?8tt. JglaR 9 • R 1 0 
&J:a':3>f r >-f7-C4#>6&S„ ffitnR 9 

<t3t?iitci6inR 1 0 irJ>f r >tfC4 <b©ii:?lJli|gS*s^ 
tt^tlTl^. */c. ffiinR 1 0i3>f>tC4i© 

mm&3 2immm ; <gi&{*itMmm& 1 1 tc^^nr 

[006 6] X-f ^> Q 1 £is!Wi.& 1 ^flfttiSg 30 

ftt^a«el!8«. t © l'%M«2t*a&iR 9 ©iS-^fflltJE 
tc^& L . a^f^-lfC 4 -C^PTt U-CS^. 3 2 ©HE 

^ - K'< » f -T 5£Sftlw©t§^« 1 'XMmttLifl 
1 Flz-f >«tt U^iV AS^/c 

igftiR 9©ism8®EttA-# < . 3 2 (DMEE 

(*k < & xftmm ; &&WitMffl®M i ncHi ghu 
^®«EE#Ajbs*-i4. ^^©is^tt i ,xmmm* 

±IS 1 #ffiij KU-f >S«E U^UJ: 0 fe/jN? C^c*. igin 
R 9 ©JS^-Pfl«EE«^5 < . 3 2 ©miBifi < U 40 

oTJfcflgjgi&ifcttltJWffllJSiS 1 lltLow u-<;U©II0E 
#A#i**i&. 

[0067] ±ie©^fis©x -/ v ?>?nmmffi 3 1 tc 

teC^T. SSAjW©i^lC«^*l 0 • 3 2©S)£*i 

381 l «9&f£U&c»i&a£&-3Ti,».5. — Sfi(5© 
ifclCttJfe&.'Sl 0 - 3 2©^)I*ii*>tCL*(,>(BJ:0 

[0 0 6 8 ] frfc. &$b&fUM. V? f-X*- Hcjr-o 50 



<8B3 2 0 0 0 - 2 4 5 1 5 0 
14 

x i 'Xmnmi'bz < . «tfc£3 2<Dm&&h& c^«t 

KJ:*)«*Ij61 0©HE#Li*t,>ffiJ:9iiK &£©T V 
£&U9»StttiIJBIRIiaig l l^ttftS-tttco^KiT* 

[0 069] C©«fc/>tC. *S?te©0SI©X-i*^^>i/ 

*as0?S3 net™*, ■fc&nffitmtmtvz^on 

z>®s&*m-%®mc®&&A,x-mi*2 
?ztcvx£i,><Dx. x-i v 3-istrmmm&*&wm 
mcirzctifixsz,. 

[ob7o] s/t, mm<DBm 1 iiwc. #jui©jfj 

JgttfcWSriV;*--* 15*1 ~o<DJ*?ir--isicm±-t 
[007 1 ] CH5S©^4 ) #&W©X tvf-Zs Vtg 

wmmoz 6«:flb©*jit©^ic^>t>-c06 icmn>x 
mm?™*, wfomq-c H?iBi®fi©»sg 

mmic-o^xim-oynnztfL. z<r>wm*'&v&?. 

[o o 7 2 ] 06tt7jrr<j:-5cc. *m&mmv>*4 ~> 
?>?'mffimt&4 i jys©jgjjg3 x-m^tc* Av* 

>^iS0SS3 1 ©W^taiHlgg 1 1 *iStSR3 • R4 
*jJ:i>*->-f > h U-^S R 1 -C^fiSL/. 1 i>ctWfi 

^tuisisg^*iii§L-ca^s/i*«^i o©mroc7 

[007 3] ffitnR3 • R4te<tyi't>hl/f aU- 

fsRi itcfcorm^iijisrtsaiu mm&i o©hee 

\,cy a - h'Ji v i>? SSW¥«HS6©0^2t?^feii«) 
^*^>., C©iS^, SSfiM©i*lCfiHl^mBE*i{SC» 
©T. ^t** 1 0©mEEtiU#ufii<t'3ifiS< Sot, 26 
fl^jg^»±^ra0?S 1 1 tWbfP L U i >na i ,t I » 

*. -is. m^m<Dt^ic\,mtims.t)m<ttz,<r)x-, 

[0074 ] C©«t ^IC. ^JS©JfJ.1g©X 

mm®$&4 Hc«tn«. ^*M<t^ft#<fc©2-3©^ 
[0075] */c. nmomm 1 <tp]«ic. *mm<»m. 

^> c <t *«T * -S©» % h AjX- *> i>. 

[0076] mM<oBi&5) ^mxoxj -ji-isifn. 
jiiiiss©3 wcmoimt&mmici^xmi icm-i^x 
mirtux, fe/Tcjio-c^s. Kk. Buie*6fi©^gg 
i & t » l 4 r^^fctiBSssR t w-©«M6**rr 
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[ o o 7 7 1 m 7 ic^-r j: *> ic; *mm<DBm<Dx a * 

^>^iS@BS5 1 {*. Hft©J&.®4 -css-^rcx -r ^ 
>ymjSlslSS4 l©3X-$ l 5F«9tCteW?>PWMJ:b 

t*s 1 2 <Dmjji&?t&.mm®.&ft±mm®v& i 
Hie. PWMJt^Sl 2^6m^$ns^vw^©7 r *- 
t- •* ©1M a.-- 1 ? ■< 1M *JM&ltilsl8g 

5 2£l8:tt/cfe©-c;J!>& <> r^-r-t 1M ?-»M£ffililSg 
5 2 t;mm^&ffl^©©^£«^GTi>*. 

10 07 8] {!©«£, StftI©i#Kttf a -f< 
If-f ^;i/*JSt>©r. t^-tw tM:?;i<tfcm[i]385 2 10 
iiCftSrtfcWUT. Highl/^WSUttLowl/^ 

)i>(DnH.zftmmmwi&tii®& i utHtfj-rs. — 
-■?■•/■»*•-/ ^u**tt»iais 5 2ttc-n*«tuor. ^sm 

<w©£*CtH i gh U'<^©mEE ; £rtB^U/cJt-&lC«L 
mH^tb^UfcJS^tCUH i g h U^n-©ilJ££^JI/§ 
[0 0 7 9 ] fi£oT. ^tl^©<t 1 0© 

< ) ft]BIH%&ttJlJHIB!B% 1 1 ISttfEO&l' 

2*>6©W^lE«b*C^J:»J<g< (WO % 

[008 0]^ jgfflstcti. y7|-x$-nao 
Tf^-fwlM ^^©3@U»*jra*s#«E-r-S*i. t©£ 
*W^mjI*5<g t , 4 citCj;0^*l 0©HH#l.#<,> 30 

fE3 <fc -5 tC-T -5 C t AiTS 
[008 1 ] c©<fc^e, :*3£*©JB»©;*<f 

•rS/cWC«fcCi©-C. X-f f ^>ySjS|slJ8S:|ffiO?tt» 

[0082] s/c. mmmm i iisjuKc. ^uss©^ 

JiCCfcWS 3 1 5£ 1 ~0<D'**;tr-i/lCM±T 40 

[008 3] (HJS©ff2& 6 ) *&W<DX A vJ->i/n. 

mms&co s h cc m<omm<omi&iic-r>^xm 8 tca-^t, > -c 
i»Bj-r^«. «T©iior*^. mt?mM<mm 

[ 0 0 8 4 ] m 8 (C^TJ; *HJ£©ff^©X-f ? 

?■ > ymmmsz 6iu, s^js©^ 1 ra^/cx 
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®2 ra^fct,©i|a]-<!; u 3 6tcffiRj& i 0©HJE 
£PWMJti&Sl 2tc©<&A*nr£J:^ctitj&U?ck© 

[0 08 5] -T^tJ^. JgftR 5-R6-R7-R8, 

d 5 frhtzh mjjmm&mmu: «t ->x &m u /cm^miss 
©7 * -.F/t» ?©mc£ <?. ^«^^f*±^raisis§ 
1 1 ©i»ff • #«M**w»Ta. 

[0086 ] C©t§£. SSfii^f©t#lC«. «^7 

©mffi*bs*i>{I<fc9fc<g<Aj:oT. fasjaigg&ttitw 
m© 1 1 ic«. 7 (ommt i>m j: «j few < & 

[008 7 ] CW^^tC, *H^©^gg©X>f v*ls>f 

nm.m&§ ltctnt*. ^Sft<w<ts^i©2-5©* 
M«siic*t it. ^tft^©w:±wra ?:^-r 

[oo88] j/c. mte©?f$gg l ipjiicc, *mmo&: 

.ftCteW ^> 3 ^ 1 5 >& 1 o©^s 7 tr - ^lCtt±T 
^> Ci *if £ £©« t> % 5 S„ 
[0089] 

[^©s»m] mum i cc£fj£#gBjj©x y v ?>?nm. 

^mjE^rX-f -j *ls#\,X 2^fflijCC^ - ;UXi L"CUi^§ 
^©^iS^fc JcO'^jl — r -f rx W ^Sb^5-a--5> 

i. *> lew®? &$ijeP3M&£ ?rwr sx -4 ? mm® 

mmvm&mtcti*,ft£mfflzmi z x -y » > i/i4c± 
[0090] *nta>^.. s^B#ic«x-i' „^>^© 
*©sijiaj^-c©«**wisn^/£:jf). x-^-y^ 

>^MIslSS^(*©mg^*^iJiCcffis)i34T.S <> tifo 
jm&ttMmit&mti: < . ©a * IsISS-c^fi 

^^^jnwS-c^iL.-r-sci^-cts. c©«is, x 
^i®lil?S©fim«ii^fb*<S3 x h fr^'hm 
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*. 

[0091] mm2<.c%*>mi<D*4 v*>trmmm 
mt. &l±<d £ ^ tc . tmm i cciats©* a -j^>^m 

[0 09 2] *ft»9>;L. fSMiSMi©2o©t 
[0 093] llt^Jii 3 tctfiS&BjJ©;* ^ -y > ^SMEI 
[0 094] ^*X*9>/t. ^S*MiS«W<b©20CD* 

-rs/cw-cj:t,>©-c. ;w v^iyifmmm^^man 20 
[0095] mmm 4 (c&sisbj©:* ^nasiei 

SSI*. «±©«fc 5 . mm 1 StiBtS©* A vf-ls >?M. 

[0 096] ^n*9>x, ^flUS £ i©20©fi 

J: X-Y ^>^lgiraS8£fSM&tJI 30 

[0097] Msjcig 5 ic{&h%m<Dx a #mm® 

mt . «±© «fc -5 (C . If *JB 1 £ tctt 4 fcf BiS©x A v 
[0 0 9 8 ] -e-nt^^.. fSAfigMi©2o©t 

flPKSecat or . X a ■» * > y*fp©«:jtwiBi«raa3E-r 
[0099] w^ji 6 icd^B«©x ^ * > ymm& 

[oioo] ^-n»9)^. Mmnmtmnmt<D2^(Dn 
wk»«c» . xa ^mn<D^±mm^^t&-r so 
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BStc -r c <t ^ <t i, » 5 as* £#-r & . 

[0101] l»*Ii7{C^S^or)X^ ^^>^jSffl 

*>Kiatg<Dx -j * is tfWRmi&oyptt < t kJbfBx w 

[0102] fWi. ^< ifcX-Y ?.^>^^S«t 

[^Di©®*%^] 

[H 1 ] *^WCD^ 1 ©X^CD^CCfcW X A v * > 

[02] ( a ) »gfi?^f(c*jw zmm%k<D3m<ow. 

[03] 01©x^ •>^>^j®|ilS8tc*JW-2.3>-'^- 
[04] 2 <DmM<DBm<,C*sW Z>^-iv^> 

[05] *|6?gcD^3(D^©Jf5e|K:*}WSX-f y? ; > 
[06] #^Bjj©|fS 4 (DmMOftmdCisW Z,KA v^ls 

[07] xmwom 5 cDHiso^jistcfcw 

[08] *^BJCD^ 6 <D$m<DB1&lCtett 

[09 ] ^>^«®0?s©»fiS;*m-rii]f8 
i 7s a ?f->{fwamwi 

5 (^JES) 

6 M (*H8P*ia) 

1 l IMiS?g^(*ih»ira@88 (SiJiSP^®) 
1 2 PWMttlSS (fM8P3M9) 

1 3 ^|5I?g («K»#gt) 

1 4 (*ua#m) 

15 a (xw y ?->y^jiiffl7 : /w 

2 0 m^ffi[Hl!fS (d«t«KfttU#IS> 

2 1 X-fy^>^m®PSS 

3 1 X^^^>^jS0?S 

4 1 X^^^>^S®0?§ 

51 ^A 9*>imman 

52 -f < va ^^miHiKg («nm«tttti) 

6i xa v?>vnffimm 
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C3 (tiiWHi^) 

C4 3>f=>-9- (emxAttm^ei) 

Dl ?-Y*-~F (ffi^S) 
D 2 F (*!JfflJ^ia) 

d 3 k (Mrrawu^et) 

D4 *4 F (SHJSP^S) 

D5 ft*y<r*~F (MTKMAtfl^et) 

K3 3>hn-;U8^ 

Ql X-f 9^>jWf <*-f »^>y#R) 

q 2 7*hh7 >yx * (affittflttttt^gt) 
Q3 f h7>2?** (-gmimmtii^m) 

Q4 h9>yx* (IWKMttW^lS) 
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* R 1 ^7 5 (*IJ9P#S) 

R 2 Jgtn (Dllttflmm^lS) 

r 3 mm {urnimtka^wt) 

R4 *gft (ftftttMUH^Jg) 

R 5 ffiin (HftftntftW^gt) 

R 6 Jgft < ( A«tftM*tt#8> 

R 7 Jg$i (ftffttfitfctb^S) 

r 8 mm anffitm&iii^m 

R9 em ckffivm®in^m 

io r i o mm (AmmtufS) 

SRI i/t>FU^U-» (MtKttMtt¥K) 

tdi («hb^&) 

zdi y*i--94*-p {imvm!ikti&-m 

* ZD 2 y*7~if4*~ F .(M8P¥Ht) 
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